and specific airways conductance (sGaw), and protect against bronchoconstriction induced by exercise and dry gas hyperventilation.3 8However, in these studies high doses (7-10 mg/kg) of caffeine were used or the study patients had moderate to severe asthma and therefore presumably had high resting bronchial tone. The effects of lower doses of caffeine (equivalent to normal dietary caffeine intake) in mild asthma are less well documented although two studies have shown no effect of 5-6 mg/kg on pulmonary function and bronchial reactivity to inhaled histamine and carbachol.9'0 Some authors have therefore suggested that withdrawal of caffeine from the diet before bronchial challenge or pulmonary function testing is not necessary.'0 While specific recommendations exist for withholding theophylline before bronchoprovocation and pulmonary function testing," no such recommendations exist for caffeine.
Caffeine is a methylxanthine commonly consumed in coffee, tea, chocolate, and some carbonated beverages. Theophylline, a closely related compound, is an effective bronchodilator and may attenuate bronchoconstriction induced by various challenge agents. ' It is unclear, however, whether caffeine has these properties. An inverse correlation between caffeine intake and the prevalence of asthma has been reported.2 Several studies have shown that caffeine may improve forced expiratory volume in one second (FEVI), forced expired flow at 25-75% of vital capacity (FEF2,,,) and specific airways conductance (sGaw), and protect against bronchoconstriction induced by exercise and dry gas hyperventilation.3 8However, in these studies high doses (7-10 mg/kg) of caffeine were used or the study patients had moderate to severe asthma and therefore presumably had high resting bronchial tone. The effects of lower doses of caffeine (equivalent to normal dietary caffeine intake) in mild asthma are less well documented although two studies have shown no effect of 5-6 mg/kg on pulmonary function and bronchial reactivity to inhaled histamine and carbachol.9'0 Some authors have therefore suggested that withdrawal of caffeine from the diet before bronchial challenge or pulmonary function testing is not necessary.'0 While specific recommendations exist for withholding theophylline before bronchoprovocation and pulmonary function testing," no such recommendations exist for caffeine.
The objective of this study was to examine the effect of a dose of caffeine equivalent to three cups of coffee (5 mg/kg) on FEV, and bronchial reactivity to histamine. This dose was chosen as only 19% of the population have more than three cups of coffee per day.27 Caffeine reaches peak plasma levels at approximately one hour6 and, in previous studies where a bronchodilator effect was seen, the maximal response was at two hours.67 We therefore studied the effects of caffeine over four hours. Histamine diphosphate (Sigma, UK) was dissolved in normal saline to make doubling concentrations from 0 5 to 32 mg/ml. FEV, (best of three values) was measured with a dry spirometer (Vitalograph Ltd, UK).12 From just below functional residual capacity the subjects then inhaled five breaths of normal saline from a Nebicheck nebuliser attached to a dosimeter (PK Morgan Ltd, UK) with a five second breath hold after each inhalation. FEVy was measured one minute after the last breath. Subjects then inhaled, in the same fashion, five breaths of doubling concentrations of histamine with measurement of FEV, one minute after the last dose.
Methods
The challenge was stopped when a 20% fall in FEV, had been achieved or the highest concentration of histamine had been administered. The provocative concentration of histamine which would have caused a 20% fall in FEV, compared with saline (PC20) was calculated by interpolation from the log concentration-response curve."
STATISTICAL ANALYSIS
FEV, values were compared between the two study days by one way analysis of variance (ANOVA). For each subject the change in log PC20 from baseline was calculated.
Comparisons were then made between the two treatments by two way ANOVA and multiple range testing.
Results
Baseline mean (95% CI) FEV, values were 91% (108%) of predicted'2 on the placebo study day and 91% (9 2%) on the caffeine study day. FEV, did not change significantly after administration of caffeine or placebo and there was no difference between the two treatments. Baseline mean (95% CI) log PC20 was 0-54 (0-16) mg/ml on the placebo study day and 063 (0.15) mg/ml on the caffeine study day. Log PC20 values (change from baseline) were significantly higher 150 Higher doses of caffeine have also been shown to have a bronchodilator effect in patients with mild asthma.34 In addition, caffeine has been shown to have a protective effect against dry gas hyperventilation4 and exercise challenges3 in patients with mild asthma, but only with higher doses than we have used (10 and 7 mg/kg). In a recently published study the same dose of caffeine which we have used had no effect on bronchial reactivity to inhaled histamine in 10 subjects with mild asthma and the authors suggested that omission of caffeine from the diet was not necessary before bronchial challenge testing.'0 However, histamine challenge was performed 120 minutes after administration of caffeine in that study and the protective effect was not seen until 150 minutes in our study, so it may have been missed. Our study clearly shows that even low doses of caffeine may afford protection against histamine bronchial challenge in mild asthma, and previous studies have shown that low doses afford protection against bronchial challenge and even have a bronchodilator effect in moderate to severe asthma. We therefore recommend that caffeine should be withdrawn from the diet for a period of more than four hours before all pulmonary function and bronchial challenge testing. Further studies may elucidate the exact length of time for which caffeine withdrawal is necessary. For the purposes of routine spirometry in normal subjects or patients with mild asthma, failure to abstain from caffeine is unlikely to affect results significantly.
Adventitia
Someone's advice for success was to put yourself in a position to be lucky, know that you have been lucky, and convince others that you were lucky; this piece is written in that spirit. My 
